2. Was a sensitivity analysis / imputation done for the missing ethnicity data? 3. I don't think the trends over time are helpful given the short period of time, and the small number of cases in the non-White groups and also the fact that the proportion of missing values is changing over time (i.e. numerator changes but denominator does not.) 4. I think the limitations of name analysis in comparison to the use of self-assigned ethnicity should be stressed more (e.g. studies based on name analysis use names to estimate the numerator but selfassigned ethnicity census data for the denominator, leading to possible numerator/denominator mismatch. Name analysis methods cannot distinguish between Blacks and Whites with English names or South Asian and non-South Asian Muslims with Arabic names (Muslim from Africa, Iran, Turkey and Eastern Europe can also have Arabic names) This is becoming a bigger problem as the proportion of number of Muslims who are not of South Asian origin is increasing.) 5. And so HES self assigned ethnicity should always be given priority. I have only a couple of major issues which may need to be addressed. 1. Who is in the "South Asian" collectivity? It is unclear whether coverage of the "South Asian" collectivity includes "Sri Lankans" or not. On p. 6, line 50 the authors indicate that "Ethnicity was categorised as White, South Asian (including Indian, Pakistani and Bangladeshi)…". However, on p. 4, line 50, the authors state that "South Asian" does include "Sri Lankan": "South Asians include individuals whose ancestry is in the countries of the Indian subcontinent, including India, Pakistan, Bangladesh and Sri Lanka and they make up the largest minority ethnic group in the UK, comprising 5.3% of the UK population in the 2011 UK census". Yet the data cited (referenced as Office for National Statistics. Ethnicity and National Identity in England and Wales 2011. London, 2012) are not consistent with this. The combined Indian, Pakistani, and Bangladeshi population in England and Wales (not the UK as the authors state) is, indeed, 5.3%. However, while there was no "Sri Lankan" category, an additional 1.5% of the England and Wales population was counted in the write-in "Other Asian" category (intended by ONS to be Other South Asian) which is known from detailed census tables to have included a large number of Sri Lankans. In the 2001 England and Wales Census, the "Other Asian" category numbered 241,274 (10.6% of the Asian/Asian British count). About one in three of the write-ins was "Sri Lankan". Prior to adoption of the 2001 Census, the HES ethnic categories did not include an "Other Asian" category. If only Indians, Pakistanis and Bangladeshis are included in the "South Asian" definition in both the HES and Onomap counts (the italicised groups in Supplementary Tables 1 and 2) , then there is no problem. However, the numbers given in Supplementary Table 3 led me to question this conclusion as the HES "South Asian" count is 291, exceeding the aggregate count of Indians, Pakistanis, and Bangladeshis (n=253). This is also the case with Onomap ("South Asian" =287; combined Indian, Pakistani, and Bangladeshi = 276). The coverage of the "South Asian" group needs to be clarified for the reader as the write-in "Other Asian" category is not insignificant as a proportion of all South Asians nationally and Sri Lankans are the largest write-in group. Moreover, there is the question of consistency between HES and Onomap definitions and population denominators may be affected depending on the groups used. 2. The validity of recorded HES ethnicity. The authors refer to data quality (p 2, line 8; p. 4, line 13) but the main emphasis is on completeness of recording in the HES dataset. They state (uncritically) on p. 13, line 31 that "Self-reported ethnicity, such as that recorded in HES, is the gold standard". In view of other research published in BMJ Open on the validity of recorded HES ethnicity data, challenging the assumption that the gold standard of self-assignment in ethnicity data collection applies to HES records, the authors may need to add a paragraph on this dimension of quality. This recent finding from an analysis of routine ethnicity coding in NHS hospital records linked to responses in an NHS cancer patient experience survey (and thus self-assigned ethnic group) revealed that profiling of ethnic differences for specific minority groups may contain a substantial and variable degree of misclassification error compared with self-reported ethnicity (Saunders CL, Abel GA, El Turabi A, et al. Accuracy of routinely recorded ethnic group information compared with self-reported ethnicity: evidence from the English Cancer Patient Experience survey. BMJ Open 2013;3). 19.6% of HES records recording Indian, 22.3% of Pakistani, 26.0% of Bangladeshi, and 44.2% of Other Asian were discordant. While the authors" study does not focus on the misclassification dimension of quality, something nevertheless could be said on this for the small proportion of patients who have multiple admissions to hospital. The authors note that 168 patients (4.2%) in this study had more than one hospital admission (median 17 admissions per patient (IQR 7 to 37)) and therefore potentially more than one ethnic group recorded. The authors note that for patients with multiple ethnicities the most common ethnic group was assigned to each individual. I feel an opportunity is missed here to comment on the quality of HES ethnicity data -albeit only for those with multiple admissions -by providing some summary measure of the consistency of recording ethnic group for such patients. Finally, the authors state that "Ideally this information [ethnic group] will be collected at the individual level through a self-reported choice within a pre-established classification of ethnic groups" (p. 4, line 7) and, as previously noted, on p. 13, line 31, that "Self-reported ethnicity, such as that recorded in HES, is the gold standard". Given that the sample comprises children aged 0-29, it is likely that two methods of assignment of ethnicity will have been at work: (i) assignment by parent/s for infants and young children, (perhaps those aged up to around 12 years) i.e. proxy reporting; (ii) selfreported ethnicity for older children and young adults.
Minor infelicities p. 4, line 25 "Over time the recording of ethnicity has improved". Perhaps it would be more accurate to say that "over time the completeness of ethnicity recording has improved" p. 4, line 27 Should "recoded" be "recorded"? (see also p. 5, line 36 and p. 11, line 21) p. 4, line 44 "When some degree of ethnicity information is already available, name-based classification can provide complementary information to help detect errors" I think the wording here is problematic: "to help detect inconsistencies" might be better. It may be difficult to identify whether the HES record or the ethnicity assigned by the naming algorithm is in error. p. 8, line 15 "were aggregated from for the local government districts" p. 11, line 38 "Although the collection of this [HES] information has improved over time". This applies to completeness but the research by Saunders et al raises substantial concerns about quality. Finally, perhaps a comment is needed on just how heterogeneous the "Other" category is, as used by the authors (and may lack utility in an ethnic context for this reason, though necessary because of the small numbers problem).
Overall assessment Given some consideration of the above issues and points, this excellent paper would make a very valuable contribution to the literature on ethnic group classification and data quality, would be of substantial interest to readers of BMJ Open, and is likely to become a highly cited paper.
VERSION 1 -AUTHOR RESPONSE
Reviewer: 1 Reviewer Name Raghib Ali Institution and Country University of Oxford, uk Please state any competing interests or state "None declared": None declared Please leave your comments for the authors below An interesting and well-written paper. A few minor comments:
1. In figure 1, I would like to see those who were HES missing but ONOMAP Muslim and a supplementary table which breaks down how ONOMAP classifies all the HES missing.
Comment
In total out of 451 patients with missing HES ethnicity, 19 were classified as Muslim by Onomap and were included in the Other ethnic group in analysis -we have included this in figure 1. The information on how Onomap classified those with missing HES is included in the flowchart (figure 1) therefore we do not feel a further supplementary table is necessary as this would be a duplication of results.
2. Was a sensitivity analysis / imputation done for the missing ethnicity data? Comment The aims of the study were to compare classification of ethnicity based on HES and Onomap and while other methods to deal with missing data, such as multiple imputation, are available we feel this is out with the scope of this study. Given we have information on the patients names and available software to allocate individuals to an ethnic group based on this, our focus was on strategies to allocate individuals to ethnic groups based on two possibly inconsistent or missing, sources of data, rather than imputation methods.
3. I don't think the trends over time are helpful given the short period of time, and the small number of cases in the non-White groups and also the fact that the proportion of missing values is changing over time (i.e. numerator changes but denominator does not.)
We feel the time trend data are important epidemiological data and should be included in the paper for comparison, at least for all cancer combined, therefore we have removed the trends by cancer type in the supplementary material (Supplementary figures 1-3 ). We have looked over a 12 year period which is an adequate time frame to assess temporal trends and the small number of cases in the non-White groups are reflected in the fluctuating trends which are commonly encountered by researchers investigating rare diseases and these plots highlight the large differences that may be evident depending on how ethnicity is defined and are important to report. We have revised the plot to show the rates in 4 time periods rather than three-year moving averages. Only ethnicity based on HES had a significant percentage of missing data and we feel an important part of this project is to compare outcomes including those based on complete data only as is often reported in published papers. This plot also shows that regardless of the ethnicity indicator used the trends are generally in the same direction however, the magnitude of estimates may vary. We would be happy to remove this to the supplementary material if the editors think this is more appropriate.
4. I think the limitations of name analysis in comparison to the use of self-assigned ethnicity should be stressed more (e.g. studies based on name analysis use names to estimate the numerator but self-assigned ethnicity census data for the denominator, leading to possible numerator/denominator mismatch. Name analysis methods cannot distinguish between Blacks and Whites with English names or South Asian and non-South Asian Muslims with Arabic names (Muslim from Africa, Iran, Turkey and Eastern Europe can also have Arabic names) This is becoming a bigger problem as the proportion of number of Muslims who are not of South Asian origin is increasing.)
We have added a paragraph to the discussion on the use of the population denominators (page 14) and added more detail to the paragraph on limitations of names analysis (page 14). The Onomap program does identify non-South Asian Muslims and we describe in the methods that this group has origins in the Middle East however, when we combined this with the HES data we used both sources to classify individuals as South Asian (i.e. South Asian if HES South Asian and Onomap Muslim). One of the limitation of names analysis we highlight is that it may have limited use in the future for example due to changing population trends. 5. And so HES self assigned ethnicity should always be given priority.
We agree that self-assigned ethnicity should be given priority, however, within HES it has been shown that there may be some inaccuracies in recording of ethnicity and believe our paper offers some insights into dealing with the inconsistencies in ethnicity from different sources. Please leave your comments for the authors below Review of: Comparison of ethnic group classification using naming analysis and routinely collected data: application to cancer incidence trends in children and young people This is an important paper for a number of reasons. Firstly, NHS datasets that record ethnicity, including Hospital Episode Statistics (HES), have suffered from incomplete recording of ethnic group, though this has improved in some datasets including HES over recent years. While such incompleteness has probably deterred researchers from using these datasets more extensively, methods are available for populating datasets with missing ethnicity data including the use of name algorithms. Secondly, Onomap is a very robust software programme for deriving ethnicity from names. The notable innovation that Mateos brought to this work is the methodology for using both first names and surnames to delineate population groups. He linked forenames and surnames frequencies into groups of common origin using a naming network analysis approach to automatic forename-surname clustering (as described in Pablo Mateos. Names, Ethnicity and Populations: Tracing Identity in Space. Heidelberg, New York, Dordrecht, and London, Springer, 2014). To date there has been only limited evaluation of Onomap in health datasets. Thirdly, the authors provide a comprehensive assessment of the impact of the method of assigning ethnicity on the association between ethnicity and cancer incidence. Incidence rate ratios (IRR) between ethnic groups are compared using Poisson regression. This makes the paper especially valuable for those considering the utility of such methods and contributes important new knowledge in this area.
Major issues I have only a couple of major issues which may need to be addressed. 1. Who is in the "South Asian" collectivity? It is unclear whether coverage of the "South Asian" collectivity includes "Sri Lankans" or not. On p. 6, line 50 the authors indicate that "Ethnicity was categorised as White, South Asian (including Indian, Pakistani and Bangladeshi)…". However, on p. 4, line 50, the authors state that "South Asian" does include "Sri Lankan": "South Asians include individuals whose ancestry is in the countries of the Indian subcontinent, including India, Pakistan, Bangladesh and Sri Lanka and they make up the largest minority ethnic group in the UK, comprising 5.3% of the UK population in the 2011 UK census". Yet the data cited (referenced as Office for National Statistics. Ethnicity and National Identity in England and Wales 2011. London, 2012) are not consistent with this. The combined Indian, Pakistani, and Bangladeshi population in England and Wales (not the UK as the authors state) is, indeed, 5.3%. However, while there was no "Sri Lankan" category, an additional 1.5% of the England and Wales population was counted in the write-in "Other Asian" category (intended by ONS to be Other South Asian) which is known from detailed census tables to have included a large number of Sri Lankans. In the 2001 England and Wales Census, the "Other Asian" category numbered 241,274 (10.6% of the Asian/Asian British count). About one in three of the write-ins was "Sri Lankan". Prior to adoption of the 2001 Census, the HES ethnic categories did not include an "Other Asian" category. If only Indians, Pakistanis and Bangladeshis are included in the "South Asian" definition in both the HES and Onomap counts (the italicised groups in Supplementary Tables 1 and 2 ), then there is no problem. However, the numbers given in Supplementary Table 3 led me to question this conclusion as the HES "South Asian" count is 291, exceeding the aggregate count of Indians, Pakistanis, and Bangladeshis (n=253). This is also the case with Onomap ("South Asian" =287; combined Indian, Pakistani, and Bangladeshi = 276). The coverage of the "South Asian" group needs to be clarified for the reader as the write-in "Other Asian" category is not insignificant as a proportion of all South Asians nationally and Sri Lankans are the largest write-in group. Moreover, there is the question of consistency between HES and Onomap definitions and population denominators may be affected depending on the groups used.
Thank you for this detailed and helpful comment. We have clarified and redefined the South Asian group to include Indian, Pakistani and Bangladeshi groups only. Given that the Other Asian category was not included in HES prior to the adoption of the 2001 census categories and our study period runs from 1998-2009 to be consistent, we have included Other South Asians in the Other ethnic group. For the Onomap classification we have included those defined as Indian, Pakistani, or Banglasdeshi (details of the Onomap types included in these groups are given in supplementary table 2) and a further Onomap type "South Asian" which included a further 8 patients. We have updated the text in the methods (page 6/7) and the supplementary tables to clarify these changes and have re-run all analyses and updated the results and tables accordingly. We have also revised the text in the introduction from 5.3% of the UK to 5.3% of the England and Wales population.
Whilst the raw data do exist post 2001 to calculate denominators by more detailed ethnic groups (and ages) by sex, the "ethpop" team advise against using the data in too disaggregate a format. It is theoretically possible to go back to the raw data and revise the broad ethnic group denominators here. However, this does not necessarily provide a denominator which is more accurate (given all the other caveats around estimates and projections and that there are multiple outputs from ethpop depending methods / assumptions) and would be very time consuming for little gain. Moreover, for this work we back-cast prior to 2001 (albeit using the ethpop data and assumptions for 2001) when there was less detailed ethnicity information available. Therefore, we have persisted with the use of the same denominators we used previously but acknowledge there is a slight discrepency between the definitions of the South Asian group in the numerator and denominator for the calculation of incidence rates. However we think this will have limited impact on our estimated results as the estimation of the rates is much more sensitive to changes in the numerator rather than the denominator. Population estimates are in themselves an estimate and therefore prone to error and these were based on ethnicity collected from the Census which may also be prone to classification bias (including proxy reporting by parents for their children and people who change their ethnic identity over time). However even with these caveats, the population denominator data used represent the best available data to estimate these rates and are still valid. We have included discussion on this in the methods (page 8/9) and in the discussion (page 14).
2. The validity of recorded HES ethnicity. The authors refer to data quality (p 2, line 8; p. 4, line 13) but the main emphasis is on completeness of recording in the HES dataset. They state (uncritically) on p. 13, line 31 that "Self-reported ethnicity, such as that recorded in HES, is the gold standard". In view of other research published in BMJ Open on the validity of recorded HES ethnicity data, challenging the assumption that the gold standard of self-assignment in ethnicity data collection applies to HES records, the authors may need to add a paragraph on this dimension of quality. This recent finding from an analysis of routine ethnicity coding in NHS hospital records linked to responses in an NHS cancer patient experience survey (and thus self-assigned ethnic group) revealed that profiling of ethnic differences for specific minority groups may contain a substantial and variable degree of misclassification error compared with self-reported ethnicity (Saunders CL, Abel GA, El Turabi A, et al. Accuracy of routinely recorded ethnic group information compared with selfreported ethnicity: evidence from the English Cancer Patient Experience survey. BMJ Open 2013;3). 19.6% of HES records recording Indian, 22.3% of Pakistani, 26.0% of Bangladeshi, and 44.2% of Other Asian were discordant. While the authors" study does not focus on the misclassification dimension of quality, something nevertheless could be said on this for the small proportion of patients who have multiple admissions to hospital. The authors note that 168 patients (4.2%) in this study had more than one hospital admission (median 17 admissions per patient (IQR 7 to 37)) and therefore potentially more than one ethnic group recorded. The authors note that for patients with multiple ethnicities the most common ethnic group was assigned to each individual. I feel an opportunity is missed here to comment on the quality of HES ethnicity data -albeit only for those with multiple admissions -by providing some summary measure of the consistency of recording ethnic group for such patients.
Throughout the manuscript we have updated terms such as "validity" or "data quality" to be clear we mean completeness of the data. The last paragraph of the discussion has been re-worded for clarity (page 16). Although it is not a focus of this study we have added a further paragraph to the discussion on the validity of the data recorded in HES, by comparing ethnic group classification of patients with more than 1 hospital admission and discuss these findings in relation to the paper by Saunders at el and also Mathur et al (Completeness and usability of ethnicity data in UK-based primary care and hospital databases, Journal of Public Health 2013). In our study, 94% of patients had more than 1 hospital admission during the time period, We have used 5 higher level ethnic groups and considered those with more than 1 ethnic group recorded (n=195, 4.9%) . These patients with multiple ethnicities recorded were assigned the most common ethnic group of which 37% were White, 30% South Asian and 33% Other, this compared to their Onomap ethnic group distribution: 46% white, 35% South Asian and 19% other, with an agreement of 63% (page 13).
Finally, the authors state that "Ideally this information [ethnic group] will be collected at the individual level through a self-reported choice within a pre-established classification of ethnic groups" (p. 4, line 7) and, as previously noted, on p. 13, line 31, that "Self-reported ethnicity, such as that recorded in HES, is the gold standard". Given that the sample comprises children aged 0-29, it is likely that two methods of assignment of ethnicity will have been at work: (i) assignment by parent/s for infants and young children, (perhaps those aged up to around 12 years) i.e. proxy reporting; (ii) self-reported ethnicity for older children and young adults. Comment This is an important point regarding collection of ethnicity data for children and we have added a comment to the discussion on this issue (page 15).
Minor infelicities p. 4, line 25 "Over time the recording of ethnicity has improved". Perhaps it would be more accurate to say that "over time the completeness of ethnicity recording has improved" Comment We have updated this p. 4, line 27 Should "recoded" be "recorded"? (see also p. 5, line 36 and p. 11, line 21) p. 4, line 44 Comment We have updated this "When some degree of ethnicity information is already available, name-based classification can provide complementary information to help detect errors" I think the wording here is problematic: "to help detect inconsistencies" might be better. It may be difficult to identify whether the HES record or the ethnicity assigned by the naming algorithm is in error.
We have updated this p. 8, line 15 "were aggregated from for the local government districts" Comment We have updated this p. 11, line 38 "Although the collection of this [HES] information has improved over time". This applies to completeness but the research by Saunders et al raises substantial concerns about quality.
We have clarified this comment related to completeness and have added a comment on the accuracy (Page 13).
Finally, perhaps a comment is needed on just how heterogeneous the "Other" category is, as used by the authors (and may lack utility in an ethnic context for this reason, though necessary because of the small numbers problem).
We have added a comment regarding this to the discussion (page 15)
